Mycoplasma mobile, a pathogenic bacterium glides on solid surfaces with a unique mechanism. In the mechanism, "legs" on a cell repeatedly catch and pull sialylated oligosaccharides on host cells. The force for gliding is generated on an internal structure which consists of gliding motors evolved from F-type ATPase/synthase [1]. However, the actual movement of gliding machinery has not been observed. In this study, we focused on visualizing the movement of gliding motors in living cells by high-speed AFM [2].
The OCU Advanced Research Institute for Natural Science and Technology, Osaka City University, Osaka, Japan.
Mycoplasma mobile, a pathogenic bacterium glides on solid surfaces with a unique mechanism. In the mechanism, "legs" on a cell repeatedly catch and pull sialylated oligosaccharides on host cells. The force for gliding is generated on an internal structure which consists of gliding motors evolved from F-type ATPase/synthase [1] . However, the actual movement of gliding machinery has not been observed. In this study, we focused on visualizing the movement of gliding motors in living cells by high-speed AFM [2] .
To prevent Mycoplasma mobile cells from the removal from the glass slide in the observation, they were fixed onto the glass slide by crosslinking with glutaraldehyde [3] . The high-speed AFM visualized particle structures in the cell, which are consistent with the gliding motors reconstructed by electron cryomicroscopy [4, 5] .
The particle movements were detected when the moving frequency was reduced by sodium azide, an inhibitor of F-type ATPase/synthase. The individual particles moved about 15 nm reversibly to the left side relative to the gliding direction of cell. Tinea unguium is an intractable dermatomycosis caused by invasion of dermatophytes into the nail tissues. However, there are many unclear points about the infection mechanism of dermatophytes into human nail. In order to clarify the infection process morphologically, we prepared an in vitro tinea unguium model with human nail pieces on an agar plates and the state of invasion of fungus into the tissue of the nail was observed using scanning electron microscope (SEM). Healthy human nail surface used for the experiment consisted of a scaly layer plate and a narrow gap, and the back side (nail bed surface) was a rough layer board and a deep groove with a scaly like structure uniformly arranged. In the in vitro tinea unguium model, hyphae germinated in the agar medium adhere to the surface of nail bed, subsequently the extended hyphae cover the surface of nail bed. Some hyphae enter into the inside of the nail from the gap of the nail bed surface. On the other hand, hyphae that crawl up from the marginal part of the nail to the nail surface will further extend the hyphae, and some hyphae invade into the nail from the nail gap. After 3 days, elongated hyphae covered the entire nail plate surface. In addition, a part of the hyphae invaded into the inside the nail tissue from the gap of the nail surface layer [1] . Thus, the model experiments we developed, it was possible to clarify infection process of T. mentagrophytes in to nail tissue. The in vitro tinea unguium model developed by us is thought to be useful for fundamental research such as analysis of infection mechanism, treatment, and development of new antifungal drugs for onychomycosis. 
